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APPENDIX B 
Long Term Plots of Turbidity and TSS 



Table B.1. Observed Turbidity and TSS Data for White Oak Creek at ARK0053.

Date

Observed 
turbidity 
(NTU)

Observed 
TSS 

(mg/L)

Flow at 
USGS 

gage(cfs)
Flow per unit 
area (cfs/mi2)

Load per unit 
area 

(lbs/day/mi2)

Percent of 
days flow 
exceeded

Applicable 
category

Applicable 
water 
quality 

standard 
(NTU)

Turbidity 
meeting 

base flow 
standard?

Turbidity 
meeting 

storm-flow 
standard?

9/18/1995 24 32.5 1.00E-03 5.92E-06 1.04E-03 98.12% Base flow 21 No
7/27/1998 5.4 4.5 1.00E-03 5.92E-06 1.44E-04 98.12% Base flow 21 Yes
9/28/1998 4.3 4.5 1.00E-03 5.92E-06 1.44E-04 98.12% Base flow 21 Yes
9/13/1999 43 27 1.00E-03 5.92E-06 8.62E-04 98.12% Base flow 21 No
10/4/1999 29 8 1.00E-03 5.92E-06 2.55E-04 98.12% Base flow 21 No
11/29/1999 45 12.5 2.00E-02 1.18E-04 7.98E-03 96.11% Base flow 21 No
9/29/1997 13 9.5 4.00E-02 2.37E-04 1.21E-02 95.84% Base flow 21 Yes
8/9/1999 26 24 5.00E-02 2.96E-04 3.83E-02 95.71% Base flow 21 No

10/30/2000 6.1 7 5.00E-02 2.96E-04 1.12E-02 95.71% Base flow 21 Yes
10/16/1995 6.5 6 6.00E-02 3.55E-04 1.15E-02 95.60% Base flow 21 Yes
10/9/2000 88 31.5 9.00E-02 5.33E-04 9.05E-02 95.39% Base flow 21 No
9/21/1992 220 220 1.90E-01 1.12E-03 1.33E+00 94.52% Base flow 21 No
10/20/1992 5.4 4 1.90E-01 1.12E-03 2.43E-02 94.52% Base flow 21 Yes
10/15/2002 3.6 1 2.00E-01 1.18E-03 6.38E-03 94.31% Base flow 21 Yes
10/29/2001 10 3.3 2.20E-01 1.30E-03 2.32E-02 94.10% Base flow 21 Yes
8/14/2000 19 21 3.70E-01 2.19E-03 2.48E-01 93.32% Base flow 21 Yes
9/17/2001 22 12.8 3.90E-01 2.31E-03 1.59E-01 93.25% Base flow 21 No
10/8/1991 14 10 4.40E-01 2.60E-03 1.40E-01 92.87% Base flow 21 Yes
10/17/1994 6.1 5 4.60E-01 2.72E-03 7.34E-02 92.81% Base flow 21 Yes
9/18/1990 4.6 5 5.00E-01 2.96E-03 7.98E-02 92.60% Base flow 21 Yes
8/24/1998 7.3 5 7.10E-01 4.20E-03 1.13E-01 91.65% Base flow 21 Yes
8/24/1992 3.6 4 8.70E-01 5.15E-03 1.11E-01 91.08% Base flow 21 Yes
8/25/1997 13 12.5 1.00E+00 5.92E-03 3.99E-01 90.41% Base flow 21 Yes
7/12/1993 14 22 1.10E+00 6.51E-03 7.72E-01 89.98% Base flow 21 Yes
8/16/1993 4.6 5 1.10E+00 6.51E-03 1.76E-01 89.98% Base flow 21 Yes
9/13/1993 3.4 2 1.20E+00 7.10E-03 7.66E-02 89.65% Base flow 21 Yes
11/1/1999 81 32.5 1.20E+00 7.10E-03 1.24E+00 89.65% Base flow 21 No
7/16/2001 45 14.5 1.20E+00 7.10E-03 5.55E-01 89.65% Base flow 21 No
11/6/1995 29 2.5 1.30E+00 7.69E-03 1.04E-01 89.33% Base flow 21 No
9/24/1991 250 67 2.00E+00 1.18E-02 4.28E+00 87.34% Base flow 21 No
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9/7/2004 27 17.5 2.00E+00 1.18E-02 1.12E+00 87.34% Base flow 21 No
8/5/1996 35 18.5 2.30E+00 1.36E-02 1.36E+00 86.64% Base flow 21 No
8/20/2001 25 9.8 2.50E+00 1.48E-02 7.82E-01 86.21% Base flow 21 No
9/3/2002 6.4 3.8 2.50E+00 1.48E-02 3.03E-01 86.21% Base flow 21 Yes
7/30/1991 7.2 7 2.80E+00 1.66E-02 6.25E-01 85.61% Base flow 21 Yes
8/21/1995 5.9 7 2.80E+00 1.66E-02 6.25E-01 85.61% Base flow 21 Yes
7/21/1997 2.6 8 3.00E+00 1.78E-02 7.66E-01 85.11% Base flow 21 Yes
6/21/1999 5.2 3 3.70E+00 2.19E-02 3.54E-01 83.92% Base flow 21 Yes
11/9/1998 21 8 4.00E+00 2.37E-02 1.02E+00 83.46% Base flow 21 Yes
6/22/1998 32 11.5 4.70E+00 2.78E-02 1.72E+00 82.49% Base flow 21 No
9/26/1994 6.4 4 5.00E+00 2.96E-02 6.38E-01 82.11% Base flow 21 Yes
11/26/2001 34 17 5.00E+00 2.96E-02 2.71E+00 82.11% Base flow 21 No
12/4/1995 19 10.5 6.00E+00 3.55E-02 2.01E+00 80.81% Base flow 21 Yes
6/26/1995 5.8 7.5 6.40E+00 3.79E-02 1.53E+00 80.26% Base flow 21 Yes
7/23/1991 18 32 6.50E+00 3.85E-02 6.64E+00 80.13% Base flow 21 Yes
7/19/1999 21 25.5 6.70E+00 3.96E-02 5.45E+00 79.84% Base flow 21 Yes
7/17/2000 7.2 9 8.70E+00 5.15E-02 2.50E+00 77.39% Base flow 21 Yes
10/26/1998 22 4 9.00E+00 5.33E-02 1.15E+00 77.00% Base flow 21 No
8/6/2002 5.6 4 9.00E+00 5.33E-02 1.15E+00 77.00% Base flow 21 Yes
8/3/2004 12.2 6.8 1.10E+01 6.51E-02 2.39E+00 75.27% Base flow 21 Yes
8/29/1994 8.4 3 1.30E+01 7.69E-02 1.24E+00 73.82% Base flow 21 Yes
11/16/1992 45 17 1.70E+01 1.01E-01 9.22E+00 71.15% Base flow 21 No
10/27/1997 33 10.5 1.80E+01 1.07E-01 6.03E+00 70.56% Base flow 21 No
7/24/1995 180 200.5 2.00E+01 1.18E-01 1.28E+02 69.39% Base flow 21 No
7/1/2002 6.8 9 2.00E+01 1.18E-01 5.74E+00 69.39% Base flow 21 Yes
6/2/1997 26 24.5 2.20E+01 1.30E-01 1.72E+01 68.27% Base flow 21 No
6/4/2001 13 6.7 2.40E+01 1.42E-01 5.13E+00 67.32% Base flow 21 Yes

11/12/2002 20.2 4.8 2.40E+01 1.42E-01 3.68E+00 67.32% Base flow 21 Yes
7/18/1994 24 12.5 2.50E+01 1.48E-01 9.97E+00 66.87% Base flow 21 No
7/1/1996 36 24 2.50E+01 1.48E-01 1.91E+01 66.87% Base flow 21 No
7/29/2003 19.5 8.5 2.50E+01 1.48E-01 6.78E+00 66.87% Base flow 21 Yes
11/17/1997 60 5 2.60E+01 1.54E-01 4.15E+00 66.40% Base flow 21 No
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9/23/1996 30 8.5 3.00E+01 1.78E-01 8.14E+00 64.94% Base flow 21 No
6/2/1992 12 3.10E+01 1.83E-01 1.19E+01 64.50% Base flow 21
4/30/2001 4.4 6 3.20E+01 1.89E-01 6.13E+00 64.13% Base flow 21 Yes
12/15/1997 36 2 3.30E+01 1.95E-01 2.11E+00 63.88% Base flow 21 No
7/27/1992 110 96 3.40E+01 2.01E-01 1.04E+02 63.61% Base flow 21 No
6/7/1993 6.1 6 3.60E+01 2.13E-01 6.89E+00 62.81% Base flow 21 Yes
6/8/2004 8.29 4.8 3.80E+01 2.25E-01 5.82E+00 62.21% Base flow 21 Yes
7/6/2004 32.8 7.8 3.80E+01 2.25E-01 9.46E+00 62.21% Base flow 21 No
5/11/1992 7.9 12 4.10E+01 2.43E-01 1.57E+01 61.37% Base flow 21 Yes
5/17/1999 21 11 4.70E+01 2.78E-01 1.65E+01 59.75% Storm-flow 40 Yes
12/11/2000 2.7 4.70E+01 2.78E-01 4.05E+00 59.75% Storm-flow 40
6/3/2002 32 11.8 4.70E+01 2.78E-01 1.77E+01 59.75% Storm-flow 40 Yes

11/19/1990 7 19 5.00E+01 2.96E-01 3.03E+01 58.96% Storm-flow 40 Yes
6/5/2000 12 8.5 5.30E+01 3.14E-01 1.44E+01 58.14% Storm-flow 40 Yes
2/11/2003 18.2 3.2 5.30E+01 3.14E-01 5.41E+00 58.14% Storm-flow 40 Yes
5/30/1994 32 14 5.50E+01 3.25E-01 2.46E+01 57.64% Storm-flow 40 Yes
5/19/1997 34 56 5.50E+01 3.25E-01 9.83E+01 57.64% Storm-flow 40 Yes
12/7/1998 34 8.5 5.50E+01 3.25E-01 1.49E+01 57.64% Storm-flow 40 Yes
6/2/2003 128 63 6.10E+01 3.61E-01 1.23E+02 56.20% Storm-flow 40 No
5/21/1991 46 36 6.20E+01 3.67E-01 7.12E+01 56.02% Storm-flow 40 No
6/30/2003 8.02 2.7 6.70E+01 3.96E-01 5.77E+00 54.92% Storm-flow 40 Yes
5/6/2002 13 8.3 7.00E+01 4.14E-01 1.85E+01 54.15% Storm-flow 40 Yes

10/28/1996 58 24 7.10E+01 4.20E-01 5.44E+01 53.87% Storm-flow 40 No
1/31/2000 13 7.5 7.20E+01 4.26E-01 1.72E+01 53.67% Storm-flow 40 Yes
3/8/1999 7 1.8 7.40E+01 4.38E-01 4.25E+00 53.25% Storm-flow 40 Yes
1/8/2001 30 11.5 8.50E+01 5.03E-01 3.12E+01 50.71% Storm-flow 40 Yes
2/13/1995 12 2 8.90E+01 5.27E-01 5.68E+00 49.89% Storm-flow 40 Yes
4/27/1998 51 29 9.00E+01 5.33E-01 8.33E+01 49.61% Storm-flow 40 No
1/15/1996 19 4 9.10E+01 5.38E-01 1.16E+01 49.32% Storm-flow 40 Yes
5/22/1995 8.1 4 9.60E+01 5.68E-01 1.23E+01 48.22% Storm-flow 40 Yes
1/14/2002 23 7 1.01E+02 5.98E-01 2.26E+01 47.18% Storm-flow 40 Yes
12/14/1992 29 12 1.05E+02 6.21E-01 4.02E+01 46.42% Storm-flow 40 Yes
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1/3/1994 19 5 1.05E+02 6.21E-01 1.68E+01 46.42% Storm-flow 40 Yes
2/9/1998 35 8 1.05E+02 6.21E-01 2.68E+01 46.42% Storm-flow 40 Yes

10/23/1990 6 2 1.08E+02 6.39E-01 6.89E+00 45.98% Storm-flow 40 Yes
1/14/2003 16.1 2.5 1.12E+02 6.63E-01 8.93E+00 45.16% Storm-flow 40 Yes
12/16/2002 71.7 2.7 1.14E+02 6.75E-01 9.82E+00 44.83% Storm-flow 40 No
4/1/2003 20.2 7.2 1.23E+02 7.28E-01 2.83E+01 43.23% Storm-flow 40 Yes
3/4/1996 21 2.5 1.30E+02 7.69E-01 1.04E+01 42.06% Storm-flow 40 Yes
4/6/1992 23 6 1.31E+02 7.75E-01 2.51E+01 41.83% Storm-flow 40 Yes
3/12/1991 20 10 1.32E+02 7.81E-01 4.21E+01 41.69% Storm-flow 40 Yes
2/8/1993 11 1.32E+02 7.81E-01 4.63E+01 41.69% Storm-flow 40
1/11/1999 22 3 1.36E+02 8.05E-01 1.30E+01 41.02% Storm-flow 40 Yes
2/26/1991 16 7 1.44E+02 8.52E-01 3.22E+01 39.79% Storm-flow 40 Yes
10/18/1993 105 62 1.50E+02 8.88E-01 2.97E+02 38.81% Storm-flow 40 No
4/21/1997 13 3.5 1.51E+02 8.93E-01 1.69E+01 38.59% Storm-flow 40 Yes
3/3/1992 13 8 1.61E+02 9.53E-01 4.11E+01 37.08% Storm-flow 40 Yes
1/28/1992 16 6 1.68E+02 9.94E-01 3.22E+01 36.17% Storm-flow 40 Yes
3/1/2004 23.1 9.2 1.80E+02 1.07E+00 5.28E+01 34.27% Storm-flow 40 Yes
3/29/1993 46 1.84E+02 1.09E+00 2.70E+02 33.76% Storm-flow 40
4/2/2001 18 10 1.85E+02 1.09E+00 5.90E+01 33.65% Storm-flow 40 Yes
5/3/1994 61 29 1.86E+02 1.10E+00 1.72E+02 33.53% Storm-flow 40 No
4/3/2000 24 9.5 1.98E+02 1.17E+00 6.00E+01 32.06% Storm-flow 40 Yes
3/11/2003 23.4 4.7 1.98E+02 1.17E+00 2.97E+01 32.06% Storm-flow 40 Yes
1/29/1991 1.1 2 1.99E+02 1.18E+00 1.27E+01 31.93% Storm-flow 40 Yes
1/29/1991 20 11 1.99E+02 1.18E+00 6.99E+01 31.93% Storm-flow 40 Yes
10/29/1991 110 108 2.00E+02 1.18E+00 6.89E+02 31.77% Storm-flow 40 No
11/9/2004 18.3 5.2 2.08E+02 1.23E+00 3.45E+01 30.83% Storm-flow 40 Yes
4/17/1995 22 3.5 2.19E+02 1.30E+00 2.45E+01 29.70% Storm-flow 40 Yes
2/5/2001 14 2.5 2.19E+02 1.30E+00 1.75E+01 29.70% Storm-flow 40 Yes
3/6/2000 15 2.26E+02 1.34E+00 1.08E+02 28.94% Storm-flow 40
2/2/2004 29 5 2.26E+02 1.34E+00 3.61E+01 28.94% Storm-flow 40 Yes
6/3/1996 49 22.5 2.38E+02 1.41E+00 1.71E+02 27.78% Storm-flow 40 No
4/1/1996 39 15.5 2.40E+02 1.42E+00 1.19E+02 27.55% Storm-flow 40 Yes
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3/27/1995 13 4.5 2.50E+02 1.48E+00 3.59E+01 26.71% Storm-flow 40 Yes
1/5/2004 29.2 8.2 2.50E+02 1.48E+00 6.54E+01 26.71% Storm-flow 40 Yes
3/22/2005 60 22.8 2.62E+02 1.55E+00 25.65% Storm-flow 40 No
3/4/2002 27 4.7 2.69E+02 1.59E+00 4.03E+01 25.03% Storm-flow 40 Yes

12/14/2004 19 3.2 2.72E+02 1.61E+00 2.78E+01 24.73% Storm-flow 40 Yes
5/8/2000 40 16.5 2.74E+02 1.62E+00 1.44E+02 24.58% Storm-flow 40 Yes
4/12/1999 19 6 2.79E+02 1.65E+00 5.34E+01 24.17% Storm-flow 40 Yes
4/11/1994 20 7.5 2.98E+02 1.76E+00 7.13E+01 22.75% Storm-flow 40 Yes
2/15/2005 27.2 6.8 3.09E+02 1.83E+00 6.71E+01 21.96% Storm-flow 40 Yes
1/18/2005 18.8 5 3.12E+02 1.85E+00 4.98E+01 21.73% Storm-flow 40 Yes
4/29/1996 43 24.5 3.29E+02 1.95E+00 2.57E+02 20.70% Storm-flow 40 No
2/11/2002 24 2 3.29E+02 1.95E+00 2.10E+01 20.70% Storm-flow 40 Yes
12/12/1994 28 7 3.30E+02 1.95E+00 7.37E+01 20.63% Storm-flow 40 Yes
1/23/1995 23 3.5 3.32E+02 1.96E+00 3.71E+01 20.49% Storm-flow 40 Yes
2/18/1992 26 10 3.69E+02 2.18E+00 1.18E+02 18.50% Storm-flow 40 Yes
11/25/1991 28 8 3.70E+02 2.19E+00 9.45E+01 18.43% Storm-flow 40 Yes
11/18/1996 40 7 3.80E+02 2.25E+00 8.49E+01 17.96% Storm-flow 40 Yes
1/12/1998 30 5.5 3.82E+02 2.26E+00 6.70E+01 17.86% Storm-flow 40 Yes
5/3/2004 31.3 7.5 3.87E+02 2.29E+00 9.26E+01 17.69% Storm-flow 40 Yes
12/4/1990 58 31 3.93E+02 2.33E+00 3.89E+02 17.33% Storm-flow 40 No
2/28/1994 22 4 4.49E+02 2.66E+00 5.73E+01 14.95% Storm-flow 40 Yes
3/17/1997 24 3 4.60E+02 2.72E+00 4.40E+01 14.64% Storm-flow 40 Yes
3/24/1998 34 4.70E+02 2.78E+00 14.26% Storm-flow 40 Yes
3/1/1993 26 9 5.23E+02 3.09E+00 1.50E+02 12.65% Storm-flow 40 Yes
1/31/1994 26 4.5 5.26E+02 3.11E+00 7.55E+01 12.59% Storm-flow 40 Yes
11/22/1993 37 9 6.00E+02 3.55E+00 1.72E+02 10.74% Storm-flow 40 Yes
2/24/1997 29 6 6.00E+02 3.55E+00 1.15E+02 10.74% Storm-flow 40 Yes
1/25/1993 31 14 6.47E+02 3.83E+00 2.89E+02 9.83% Storm-flow 40 Yes
10/12/2004 50.6 16 6.66E+02 3.94E+00 3.40E+02 9.50% Storm-flow 40 No
2/1/1999 27 5 6.70E+02 3.96E+00 1.07E+02 9.43% Storm-flow 40 Yes
5/6/2003 83.4 12 6.79E+02 4.02E+00 2.60E+02 9.28% Storm-flow 40 No
3/5/2001 23 5 6.86E+02 4.06E+00 1.09E+02 9.08% Storm-flow 40 Yes
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12/6/1993 29 4 9.00E+02 5.33E+00 1.15E+02 6.24% Storm-flow 40 Yes
4/1/2002 26 8.2 9.05E+02 5.36E+00 2.37E+02 6.17% Storm-flow 40 Yes
5/3/1993 40 15 1.12E+03 6.63E+00 5.36E+02 4.35% Storm-flow 40 Yes
4/16/1991 32 27 1.31E+03 7.75E+00 1.13E+03 3.41% Storm-flow 40 Yes
11/7/1994 53 12 1.40E+03 8.28E+00 5.36E+02 3.05% Storm-flow 40 No
6/25/1991 22 14 1.51E+03 8.93E+00 6.75E+02 2.72% Storm-flow 40 Yes
12/16/1996 33 24 1.60E+03 9.47E+00 1.23E+03 2.54% Storm-flow 40 Yes
1/3/2000 37 23 4.03E+03 2.38E+01 2.96E+03 0.52% Storm-flow 40 Yes

12/17/2001 42 24 9.85E+03 5.83E+01 7.54E+03 0.06% Storm-flow 40 No

Number exceeding applicable water quality standard for turbidity = 29 16
Total number of observations in each category = 70 92

Percent exceeding applicable water quality standard for turbidity = 41%   17%   

FILE: R:\PROJECTS\2110-615\TECH\TMDL\WHITE OAK\WHITE OAK TMDL-DEC 2005.XLS
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Figure B.1. Observed Long Term TSS for White Oak Creek near Atkins, AR(ARK0053)
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Figure B.2. Observed Long Term Turbidity for White Oak Creek near Atkins, AR(ARK0053)
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APPENDIX C 
Seasonal Plots of Turbidity and TSS 



Figure C.1. Observed Seasonal TSS for White Oak Creek near Atkins, AR(ARK0053)
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Figure C.2. Observed Seasonal Turbidity for White Oak Creek near Atkins, AR(ARK0053)

0

50

100

150

200

250

300

Tu
rb

id
ity

 (N
TU

)

Jan MarFeb Apr May June July Aug Sept Oct Nov Dec



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
Plots of Turbidity and TSS vs Flow 



Figure D.1. TSS vs flow for White Oak near Atkins, AR (ARK0053)
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Figure D.2. Turbidity vs flow for White Oak near Atkins, AR (ARK0053)
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APPENDIX E 
Plots of TSS vs Turbidity 



Figure E.1. Base flow regression for TSS vs Turbidity for White Oak Creek (ARK0053)
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Figure E.2. Storm-flow regression for TSS vs Turbidity for White Oak Creek (ARK0053)

y = 1.0963x0.6876

R2 = 0.428
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APPENDIX F 
Load Duration Curves and TMDL Calculations 



Figure F.1. Flow Duration Curve for Cadron Creek near Guy, AR (07261000)
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Figure F.2. Storm-flow Load Duration Curve for White Oak
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Figure F.3. Base flow Load Duration Curve for White Oak
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Table F.1. Calcuations for allowable load for White Oak Creek.
drainage area at USGS flow gage = 169 mi2, (Cadron Creek near Guy)

Date
Flow at  

gage (cfs)
Flow 

(cfs/mi2)

Percent of 
days flow 
exceeded

WQ 
Standard 

type

WQ 
Standard 

(NTU)
WQ Target 
TSS (mg/L)

Allowable 
TSS load 

(lbs/day/mi2)
10/01/1954 0.001 5.92E-06 98.12%   Base flow 21 12 3.83E-04
10/02/1954 0.001 5.92E-06 98.12%   Base flow 21 12 3.83E-04
10/03/1954 0.001 5.92E-06 98.12%   Base flow 21 12 3.83E-04

11/25/1995 6.6 3.91E-02 80.01%   Base flow 21 12 2.53E+00
11/26/1998 6.6 3.91E-02 80.01%   Base flow 21 12 2.53E+00
08/29/2004 6.6 3.91E-02 80.01%   Base flow 21 12 2.53E+00

06/06/2004 46 2.72E-01 60.04%   Base flow 21 12 1.76E+01
07/02/2004 46 2.72E-01 60.04%   Base flow 21 12 1.76E+01
07/05/2004 46 2.72E-01 60.04%   Base flow 21 12 1.76E+01
05/15/1955 47 2.78E-01 59.75%   Storm-flow 40 14 2.10E+01
12/04/1955 47 2.78E-01 59.75%   Storm-flow 40 14 2.10E+01
12/05/1955 47 2.78E-01 59.75%   Storm-flow 40 14 2.10E+01

01/31/1998 215 1.27E+00 30.10%   Storm-flow 40 14 9.61E+01
12/23/1998 215 1.27E+00 30.10%   Storm-flow 40 14 9.61E+01
03/21/2004 215 1.27E+00 30.10%   Storm-flow 40 14 9.61E+01

12/03/1982 13400 7.93E+01 0.01%   Storm-flow 40 14 5.99E+03
05/14/1968 14300 8.46E+01 0.01%   Storm-flow 40 14 6.39E+03
12/04/1982 14800 8.76E+01 0.00%   Storm-flow 40 14 6.61E+03

Flow per unit area in middle of base flow range (80% exceedance) = 0.039 cfs/mi2
Cumulative drainage area at downstream end of reach 927 = 11.6 mi2
Flow at downstream end of reach 927 for base flow conditions = 0.453 cfs
Target TSS for base flow conditions for reach 927 = 12 mg/L
Allowable TSS load for base flow conditions for reach 927 = 0.015 tons/day

Flow per unit area in middle of stormwater range (30% exceedance) = 1.272 cfs/mi2
Cumulative drainage area at downstream end of reach 927 = 11.6 mi2
Flow at downstream end of reach 927 for stormwater conditions = 14.76 cfs
Target TSS for stormwater conditions for reach 927 = 14 mg/L
Allowable TSS load for stormwater conditions for reach 927 = 0.557 tons/day

FILE: R:\PROJECTS\2110-615\TECH\TMDL\WHITE OAK\WHITE OAK TMDL-DEC 2005.XLS

The rows between 98.12 and 80.01 percent flow exceedances are not shown for the sake of brevity.

The rows between 80.01 and 60.04 percent flow exceedances are not shown for the sake of brevity.

The rows between 59.75 and 30.10 percent flow exceedances are not shown for the sake of brevity.

The rows between 30.10 and 0.01 percent flow exceedances are not shown for the sake of brevity.
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TABLE F.2. CALCULATIONS FOR PERCENT REDUCTION FOR STORM-FLOW CONDITIONS 
FOR WHITE OAK CREEK (STATION ARK0053)

Storm-flow target TSS conc. = 14 mg/L Error check for reduction is / is not needed: ok
Percent reduction needed = 13%  Error check for less or more reduction needed: ok

Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Storm-flow 6/3/2002 11.8     2.78E-01 59.75% 17.70 15.40 21.00 Yes
Storm-flow 12/11/2000 2.7     2.78E-01 59.75% 4.05 3.52 21.00 Yes
Storm-flow 5/17/1999 11.0     2.78E-01 59.75% 16.50 14.35 21.00 Yes
Storm-flow 11/19/1990 19.0     2.96E-01 58.96% 30.32 26.37 22.34 No
Storm-flow 2/11/2003 3.2     3.14E-01 58.14% 5.41 4.71 23.68 Yes
Storm-flow 6/5/2000 8.5     3.14E-01 58.14% 14.38 12.51 23.68 Yes
Storm-flow 12/7/1998 8.5     3.25E-01 57.64% 14.92 12.98 24.57 Yes
Storm-flow 5/19/1997 56.0     3.25E-01 57.64% 98.28 85.51 24.57 No
Storm-flow 5/30/1994 14.0     3.25E-01 57.64% 24.57 21.38 24.57 Yes
Storm-flow 6/2/2003 63.0     3.61E-01 56.20% 122.63 106.69 27.25 No
Storm-flow 5/21/1991 36.0     3.67E-01 56.02% 71.22 61.97 27.70 No
Storm-flow 6/30/2003 2.7     3.96E-01 54.92% 5.77 5.02 29.93 Yes
Storm-flow 5/6/2002 8.3     4.14E-01 54.15% 18.54 16.13 31.27 Yes
Storm-flow 10/28/1996 24.0     4.20E-01 53.87% 54.38 47.31 31.72 No
Storm-flow 1/31/2000 7.5     4.26E-01 53.67% 17.23 14.99 32.17 Yes
Storm-flow 3/8/1999 1.8     4.38E-01 53.25% 4.25 3.70 33.06 Yes
Storm-flow 1/8/2001 11.5     5.03E-01 50.71% 31.19 27.14 37.97 Yes
Storm-flow 2/13/1995 2.0     5.27E-01 49.89% 5.68 4.94 39.76 Yes
Storm-flow 4/27/1998 29.0     5.33E-01 49.61% 83.29 72.46 40.21 No
Storm-flow 1/15/1996 4.0     5.38E-01 49.32% 11.62 10.11 40.65 Yes
Storm-flow 5/22/1995 4.0     5.68E-01 48.22% 12.25 10.66 42.89 Yes
Storm-flow 1/14/2002 7.0     5.98E-01 47.18% 22.56 19.63 45.12 Yes
Storm-flow 2/9/1998 8.0     6.21E-01 46.42% 26.80 23.32 46.91 Yes
Storm-flow 1/3/1994 5.0     6.21E-01 46.42% 16.75 14.58 46.91 Yes
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Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Storm-flow 12/14/1992 12.0     6.21E-01 46.42% 40.21 34.98 46.91 Yes
Storm-flow 10/23/1990 2.0     6.39E-01 45.98% 6.89 6.00 48.25 Yes
Storm-flow 1/14/2003 2.5     6.63E-01 45.16% 8.93 7.77 50.04 Yes
Storm-flow 12/16/2002 2.7     6.75E-01 44.83% 9.82 8.55 50.93 Yes
Storm-flow 4/1/2003 7.2     7.28E-01 43.23% 28.26 24.59 54.95 Yes
Storm-flow 3/4/1996 2.5     7.69E-01 42.06% 10.37 9.02 58.08 Yes
Storm-flow 4/6/1992 6.0     7.75E-01 41.83% 25.08 21.82 58.52 Yes
Storm-flow 2/8/1993 11.0     7.81E-01 41.69% 46.33 40.31 58.97 Yes
Storm-flow 3/12/1991 10.0     7.81E-01 41.69% 42.12 36.65 58.97 Yes
Storm-flow 1/11/1999 3.0     8.05E-01 41.02% 13.02 11.33 60.76 Yes
Storm-flow 2/26/1991 7.0     8.52E-01 39.79% 32.17 27.98 64.33 Yes
Storm-flow 10/18/1993 62.0     8.88E-01 38.81% 296.77 258.19 67.01 No
Storm-flow 4/21/1997 3.5     8.93E-01 38.59% 16.86 14.67 67.46 Yes
Storm-flow 3/3/1992 8.0     9.53E-01 37.08% 41.10 35.76 71.93 Yes
Storm-flow 1/28/1992 6.0     9.94E-01 36.17% 32.17 27.98 75.05 Yes
Storm-flow 3/1/2004 9.2     1.07E+00 34.27% 52.84 45.97 80.41 Yes
Storm-flow 3/29/1993 46.0     1.09E+00 33.76% 270.09 234.98 82.20 No
Storm-flow 4/2/2001 10.0     1.09E+00 33.65% 59.03 51.36 82.65 Yes
Storm-flow 5/3/1994 29.0     1.10E+00 33.53% 172.13 149.75 83.10 No
Storm-flow 3/11/2003 4.7     1.17E+00 32.06% 29.70 25.84 88.46 Yes
Storm-flow 4/3/2000 9.5     1.17E+00 32.06% 60.02 52.22 88.46 Yes
Storm-flow 1/29/1991 2.0     1.18E+00 31.93% 12.70 11.05 88.90 Yes
Storm-flow 1/29/1991 11.0     1.18E+00 31.93% 69.85 60.77 88.90 Yes
Storm-flow 10/29/1991 108.0     1.18E+00 31.77% 689.27 599.66 89.35 No
Storm-flow 11/9/2004 5.2     1.23E+00 30.83% 34.51 30.03 92.92 Yes
Storm-flow 2/5/2001 2.5     1.30E+00 29.70% 17.47 15.20 97.84 Yes
Storm-flow 4/17/1995 3.5     1.30E+00 29.70% 24.46 21.28 97.84 Yes
Storm-flow 2/2/2004 5.0     1.34E+00 28.94% 36.06 31.37 100.97 Yes
Storm-flow 3/6/2000 15.0     1.34E+00 28.94% 108.18 94.11 100.97 Yes
Storm-flow 6/3/1996 22.5     1.41E+00 27.78% 170.88 148.67 106.33 No
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Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Storm-flow 4/1/1996 15.5     1.42E+00 27.55% 118.71 103.28 107.22 Yes
Storm-flow 1/5/2004 8.2     1.48E+00 26.71% 65.42 56.91 111.69 Yes
Storm-flow 3/27/1995 4.5     1.48E+00 26.71% 35.90 31.23 111.69 Yes
Storm-flow 3/22/2005 22.8 1.55E+00 25.65% 190.62 165.84 117.05 No
Storm-flow 3/4/2002 4.7     1.59E+00 25.03% 40.34 35.10 120.18 Yes
Storm-flow 12/14/2004 3.2     1.61E+00 24.73% 27.78 24.16 121.52 Yes
Storm-flow 5/8/2000 16.5     1.62E+00 24.58% 144.27 125.51 122.41 No
Storm-flow 4/12/1999 6.0     1.65E+00 24.17% 53.42 46.47 124.64 Yes
Storm-flow 4/11/1994 7.5     1.76E+00 22.75% 71.32 62.05 133.13 Yes
Storm-flow 2/15/2005 6.8     1.83E+00 21.96% 67.05 58.33 138.05 Yes
Storm-flow 1/18/2005 5.0     1.85E+00 21.73% 49.78 43.31 139.39 Yes
Storm-flow 2/11/2002 2.0     1.95E+00 20.70% 21.00 18.27 146.98 Yes
Storm-flow 4/29/1996 24.5     1.95E+00 20.70% 257.22 223.78 146.98 No
Storm-flow 12/12/1994 7.0     1.95E+00 20.63% 73.71 64.13 147.43 Yes
Storm-flow 1/23/1995 3.5     1.96E+00 20.49% 37.08 32.26 148.32 Yes
Storm-flow 2/18/1992 10.0     2.18E+00 18.50% 117.75 102.44 164.85 Yes
Storm-flow 11/25/1991 8.0     2.19E+00 18.43% 94.46 82.18 165.30 Yes
Storm-flow 11/18/1996 7.0     2.25E+00 17.96% 84.88 73.85 169.76 Yes
Storm-flow 1/12/1998 5.5     2.26E+00 17.86% 67.04 58.33 170.66 Yes
Storm-flow 5/3/2004 7.5     2.29E+00 17.69% 92.62 80.58 172.89 Yes
Storm-flow 12/4/1990 31.0     2.33E+00 17.33% 388.77 338.23 175.57 No
Storm-flow 2/28/1994 4.0     2.66E+00 14.95% 57.31 49.86 200.59 Yes
Storm-flow 3/17/1997 3.0     2.72E+00 14.64% 44.04 38.31 205.50 Yes
Storm-flow 3/1/1993 9.0     3.09E+00 12.65% 150.20 130.68 233.65 Yes
Storm-flow 1/31/1994 4.5     3.11E+00 12.59% 75.53 65.71 234.99 Yes
Storm-flow 2/24/1997 6.0     3.55E+00 10.74% 114.88 99.94 268.05 Yes
Storm-flow 11/22/1993 9.0     3.55E+00 10.74% 172.32 149.92 268.05 Yes
Storm-flow 1/25/1993 14.0     3.83E+00 9.83% 289.05 251.47 289.05 Yes
Storm-flow 10/12/2004 16.0     3.94E+00 9.50% 340.04 295.83 297.53 Yes
Storm-flow 2/1/1999 5.0     3.96E+00 9.43% 106.90 93.00 299.32 Yes
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Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Storm-flow 5/6/2003 12.0     4.02E+00 9.28% 260.01 226.21 303.34 Yes
Storm-flow 3/5/2001 5.0     4.06E+00 9.08% 109.45 95.22 306.47 Yes
Storm-flow 12/6/1993 4.0     5.33E+00 6.24% 114.88 99.94 402.07 Yes
Storm-flow 4/1/2002 8.2     5.36E+00 6.17% 236.81 206.02 404.31 Yes
Storm-flow 5/3/1993 15.0     6.63E+00 4.35% 536.10 466.41 500.36 Yes
Storm-flow 4/16/1991 27.0     7.75E+00 3.41% 1128.68 981.95 585.24 No
Storm-flow 11/7/1994 12.0     8.28E+00 3.05% 536.10 466.41 625.45 Yes
Storm-flow 6/25/1991 14.0     8.93E+00 2.72% 674.59 586.89 674.59 Yes
Storm-flow 12/16/1996 24.0     9.47E+00 2.54% 1225.37 1066.07 714.80 No
Storm-flow 1/3/2000 23.0     2.38E+01 0.52% 2957.80 2573.28 1800.40 No
Storm-flow 12/17/2001 24.0     5.83E+01 0.06% 7543.67 6562.99 4400.48 No

Total number of values = 95
Allowable % of exceedances = 20%

Allowable no. of exceedances = 19
No. of exceedances before reductions = 23

No. of exceedances after reductions = 19

FILE: R:\PROJECTS\2110-615\TECH\TMDL\WHITE OAK\WHITE OAK TMDL-DEC 2005.XLS
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TABLE F.3. CALCULATIONS FOR PERCENT REDUCTION FOR BASE FLOW CONDITIONS 
FOR WHITE OAK CREEK (STATION ARK0053)

Base flow target TSS conc. = 12 mg/L Error check for reduction is / is not needed: ok
Percent reduction needed = 30%  Error check for less or more reduction needed: ok

Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Base flow 9/7/2004 17.5     1.18E-02 87.34% 1.12 0.78 0.77 No
Base flow 8/3/2004 6.8     6.51E-02 75.27% 2.39 1.67 4.21 Yes
Base flow 7/6/2004 7.8     2.25E-01 62.21% 9.46 6.62 14.55 Yes
Base flow 6/8/2004 4.8     2.25E-01 62.21% 5.82 4.07 14.55 Yes
Base flow 7/29/2003 8.5     1.48E-01 66.87% 6.78 4.75 9.57 Yes
Base flow 11/12/2002 4.8     1.42E-01 67.32% 3.68 2.57 9.19 Yes
Base flow 10/15/2002 1.0     1.18E-03 94.31% 0.01 0.00 0.08 Yes
Base flow 9/3/2002 3.8     1.48E-02 86.21% 0.30 0.21 0.96 Yes
Base flow 8/6/2002 4.0     5.33E-02 77.00% 1.15 0.80 3.45 Yes
Base flow 7/1/2002 9.0     1.18E-01 69.39% 5.74 4.02 7.66 Yes
Base flow 11/26/2001 17.0     2.96E-02 82.11% 2.71 1.90 1.91 Yes
Base flow 10/29/2001 3.3     1.30E-03 94.10% 0.02 0.02 0.08 Yes
Base flow 9/17/2001 12.8     2.31E-03 93.25% 0.16 0.11 0.15 Yes
Base flow 8/20/2001 9.8     1.48E-02 86.21% 0.78 0.55 0.96 Yes
Base flow 7/16/2001 14.5     7.10E-03 89.65% 0.56 0.39 0.46 Yes
Base flow 6/4/2001 6.7     1.42E-01 67.32% 5.13 3.59 9.19 Yes
Base flow 4/30/2001 6.0     1.89E-01 64.13% 6.13 4.29 12.25 Yes
Base flow 10/30/2000 7.0     2.96E-04 95.71% 0.01 0.01 0.02 Yes
Base flow 10/9/2000 31.5     5.33E-04 95.39% 0.09 0.06 0.03 No
Base flow 8/14/2000 21.0     2.19E-03 93.32% 0.25 0.17 0.14 No
Base flow 7/17/2000 9.0     5.15E-02 77.39% 2.50 1.75 3.33 Yes
Base flow 11/29/1999 12.5     1.18E-04 96.11% 0.01 0.01 0.01 Yes
Base flow 11/1/1999 32.5     7.10E-03 89.65% 1.24 0.87 0.46 No
Base flow 10/4/1999 8.0     5.92E-06 98.12% 0.00 0.00 0.00 Yes
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Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Base flow 9/13/1999 27.0     5.92E-06 98.12% 0.00 0.00 0.00 No
Base flow 8/9/1999 24.0     2.96E-04 95.71% 0.04 0.03 0.02 No
Base flow 7/19/1999 25.5     3.96E-02 79.84% 5.45 3.82 2.57 No
Base flow 6/21/1999 3.0     2.19E-02 83.92% 0.35 0.25 1.42 Yes
Base flow 11/9/1998 8.0     2.37E-02 83.46% 1.02 0.71 1.53 Yes
Base flow 10/26/1998 4.0     5.33E-02 77.00% 1.15 0.80 3.45 Yes
Base flow 9/28/1998 4.5     5.92E-06 98.12% 0.00 0.00 0.00 Yes
Base flow 8/24/1998 5.0     4.20E-03 91.65% 0.11 0.08 0.27 Yes
Base flow 7/27/1998 4.5     5.92E-06 98.12% 0.00 0.00 0.00 Yes
Base flow 6/22/1998 11.5     2.78E-02 82.49% 1.72 1.21 1.80 Yes
Base flow 12/15/1997 2.0     1.95E-01 63.88% 2.11 1.47 12.64 Yes
Base flow 11/17/1997 5.0     1.54E-01 66.40% 4.15 2.90 9.96 Yes
Base flow 10/27/1997 10.5     1.07E-01 70.56% 6.03 4.22 6.89 Yes
Base flow 9/29/1997 9.5     2.37E-04 95.84% 0.01 0.01 0.02 Yes
Base flow 8/25/1997 12.5     5.92E-03 90.41% 0.40 0.28 0.38 Yes
Base flow 7/21/1997 8.0     1.78E-02 85.11% 0.77 0.54 1.15 Yes
Base flow 6/2/1997 24.5     1.30E-01 68.27% 17.20 12.04 8.42 No
Base flow 9/23/1996 8.5     1.78E-01 64.94% 8.14 5.70 11.49 Yes
Base flow 8/5/1996 18.5     1.36E-02 86.64% 1.36 0.95 0.88 No
Base flow 7/1/1996 24.0     1.48E-01 66.87% 19.15 13.40 9.57 No
Base flow 12/4/1995 10.5     3.55E-02 80.81% 2.01 1.41 2.30 Yes
Base flow 11/6/1995 2.5     7.69E-03 89.33% 0.10 0.07 0.50 Yes
Base flow 10/16/1995 6.0     3.55E-04 95.60% 0.01 0.01 0.02 Yes
Base flow 9/18/1995 32.5     5.92E-06 98.12% 0.00 0.00 0.00 No
Base flow 8/21/1995 7.0     1.66E-02 85.61% 0.63 0.44 1.07 Yes
Base flow 7/24/1995 200.5     1.18E-01 69.39% 127.96 89.57 7.66 No
Base flow 6/26/1995 7.5     3.79E-02 80.26% 1.53 1.07 2.45 Yes
Base flow 10/17/1994 5.0     2.72E-03 92.81% 0.07 0.05 0.18 Yes
Base flow 9/26/1994 4.0     2.96E-02 82.11% 0.64 0.45 1.91 Yes
Base flow 8/29/1994 3.0     7.69E-02 73.82% 1.24 0.87 4.98 Yes
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Category Date

Observed 
TSS at 

ARK0033 
(mg/L)

Flow per unit 
area on 

sampling day 
(cfs/mi2)

Percent 
exceedance 
for flow on 

sampling day

Current        
TSS load 

(lbs/day)/mi2

Reduced       
TSS load 

(lbs/day)/mi2

Allowable      
TSS load 

(lbs/day)/mi2

Reduced load 
less than or   

equal to 
allow. load?

Base flow 7/18/1994 12.5     1.48E-01 66.87% 9.97 6.98 9.57 Yes
Base flow 9/13/1993 2.0     7.10E-03 89.65% 0.08 0.05 0.46 Yes
Base flow 8/16/1993 5.0     6.51E-03 89.98% 0.18 0.12 0.42 Yes
Base flow 7/12/1993 22.0     6.51E-03 89.98% 0.77 0.54 0.42 No
Base flow 6/7/1993 6.0     2.13E-01 62.81% 6.89 4.82 13.79 Yes
Base flow 11/16/1992 17.0     1.01E-01 71.15% 9.22 6.46 6.51 Yes
Base flow 10/20/1992 4.0     1.12E-03 94.52% 0.02 0.02 0.07 Yes
Base flow 9/21/1992 220.0     1.12E-03 94.52% 1.33 0.93 0.07 No
Base flow 8/24/1992 4.0     5.15E-03 91.08% 0.11 0.08 0.33 Yes
Base flow 7/27/1992 96.0     2.01E-01 63.61% 104.16 72.91 13.02 No
Base flow 6/2/1992 12.0     1.83E-01 64.50% 11.87 8.31 11.87 Yes
Base flow 5/11/1992 12.0     2.43E-01 61.37% 15.70 10.99 15.70 Yes
Base flow 10/8/1991 10.0     2.60E-03 92.87% 0.14 0.10 0.17 Yes
Base flow 9/24/1991 67.0     1.18E-02 87.34% 4.28 2.99 0.77 No
Base flow 7/30/1991 7.0     1.66E-02 85.61% 0.63 0.44 1.07 Yes
Base flow 7/23/1991 32.0     3.85E-02 80.13% 6.64 4.65 2.49 No
Base flow 9/18/1990 5.0     2.96E-03 92.60% 0.08 0.06 0.19 Yes

Total number of values = 71
Allowable % of exceedances = 25%

Allowable no. of exceedances = 18
No. of exceedances before reductions = 24

No. of exceedances after reductions = 17
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Table F.3. Base flow percent reductions
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